Introduction
The 17 January, 1994 Northridge earthquake (Mw 6.7) occurred in the San Fernando Valley northwest of Los Angeles, and caused widespread damage over a large area in the Los Angeles basin, though of moderate size. The Northridge earthquake occurred on a south-dipping fault beneath the Transverse Ranges, in striking contrast to the 1971 San Fernando earthquake that occurred on a north-dipping fault. Since the Transverse Ranges involve many active and complex structures formed under a regional N-S compressional stress system, a much larger earthquake could occur if the rupture extended over many segments of the fault system. In order to investigate whether there is any structural feature that may have influenced the rupture propagation of the Northridge earthquake, we determined a detailed 3-D crustal structure in the epicentral area and relocated the aftershocks accurately. We compared the In order to have a complete set of uniformly distributed events for tomographic inversions, we used the following procedure to select events from more than 5000 Northridge aftershocks and about 50,000 local earthquakes. We divided the study area into blocks with a spatial size of 3 x 3 x 2kin s. Among the events within each block, we selected the event which has the greatest number of P-arrivals and the smallest error for We also conducted a number of inversions by changing the grid spacing, starting model and damping parameter, and by using different data sets. We found that the overall pattern shown in Figure 2 is very stable, though the amplitudes of the velocity anomalies in some areas are slightly different (< 2%) between the different inversion results. We also performed detailed resolution and error analyses for the obtained 3-D model using the checkerboard-type method [Zhao el al., 1992] . We found that the spatial resolution is high (3-5 km) in and around the aftershock area, but lower (6-10 km) for the fringe of the model. The standard errors for the obtained velocity perturbations are typically 1.5% for most part of the study area and 0.5-1% for the aftershock area, suggesting that velocity variations greater than 2% are significant.
In the above calculations, we used the data recorded only by the SCSN stations because the data from the portable stations were not available. After we completed the 3-D inversions, some of the waveform data from the portable stations became available. To examine the accuracy of the aftershock locations, we performed the following test. We selected 10 aftershocks shown in Figure 4 If this correlation generally holds, it has an important implication that seismic rupture zones are fixed in space throughout many earthquake sequences [Zhao and Kanamori, 1993] . To obtain more definitive pictures, however, higher resolution tomographic models are required, and more detailed investigations of rupture characteristics are necessary.
